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Automotive ProASIC3 DC and Switching Characteristics

Table 2-10 « Summary of I/O Output Buffer Power (per pin) — Default I/O Software Settings 1
Applicable to Standard Plus /O Banks

Static Power Dynamic Power

CLoap (PF) VCCI (V) PDC3 (mW)?2 PAC10 (uWW/MHz)?
Single-Ended
3.3V LVTTL/ 35 3.3 - 452.67
3.3 VLVCMOS
2.5V LVCMOS 35 25 - 258.32
1.8 V LVCMOS 35 1.8 - 133.59
1.5V LVCMOS 35 1.5 - 92.84
(JESD8-11)
3.3V PCI 10 3.3 - 184.92
3.3V PCI-X 10 3.3 - 184.92
Notes:

1. Dynamic power consumption is given for standard load and software default drive strength and output
slew.

2. PDCa3is the static power (where applicable) measured on VMV.
3. PAC10 is the total dynamic power measured on VCCI and VMV.
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Table 2-19 « 1/0 AC Parameter Definitions

Parameter Parameter Definition

top Data-to-Pad delay through the Output Buffer

tpy Pad-to-Data delay through the Input Buffer

tbouT Data—to—Output Buffer delay through the I/O interface

teouTt Enable—to—Output Buffer Tristate Control delay through the 1/O interface

tDIN Input Buffer—to—Data delay through the 1/O interface

thz Enable-to-Pad delay through the Output Buffe—High to Z

tzH Enable-to-Pad delay through the Output Buffer—Z to High

tLz Enable-to-Pad delay through the Output Buffer—Low to Z

tzL Enable-to-Pad delay through the Output Buffer—Z to Low

tzHs Enable-to-Pad delay through the Output Buffer with delayed enable—Z to High
tz1s Enable-to-Pad delay through the Output Buffer with delayed enable—Z to Low

Table 2-20 «+ Summary of I/O Timing Characteristics—Software Default Settings
-1 Speed Grade, Automotive-Case Conditions: T; = 115°C, Worst Case VCC = 1.425V
Worst Case VCCI=3.0V
Advanced I/0O Banks
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oStandard | § |5 | § | & | 8| 5| 5| X | 8| S| F| N ¥ F|F|S
33VLVTTL/ | 12mA [High[35pF| — [0.53[3.25[0.04[0.94]0.38(3.31[1.51[2.96]1.88(5.37[2.71ns
3.3V LVCMOS
25VLVCMOS| 12mA [High[35pF| — [0.53(3.28[0.04[1.19[0.38]3.34{3.16[1.77[1.80(5.39[5.22 |ns
1.8VLVCMOS| 12mA [High[35pF| — [0.53[3.25[0.04]1.12]0.38[1.89[1.63]3.41(3.75[3.06[2.82]ns
15VLVCMOS| 12mA [High[35pF| — [0.53[3.75[0.04]1.32]0.38[2.18[1.91(3.63(3.87[3.35[3.11 |ns
3.3V PCI Per PCI | High [10 pF [ 252 [0.53[2.12[0.04[0.78[0.38[1.23[0.91[2.57[2.96 [2.41[2.11 |ns

spec
3.3V PCI-X |PerPCI-X| High [10 pF [ 252 [0.53[2.47[0.04[0.77]0.38[1.23[0.91[2.57[2.96 [2.41[2.11 |ns

spec
LVDS 24mA |High| - | - [os3[168[004[147] - [ - | - | -] -] -1 - [ns
LVPECL 24mA [High| — | - [os3[166[004]129] - [ - [ - [ -] -1 -1 - [ns
Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
2. Resistance is used to measure I/O propagation delays as defined in PCl specifications. See Figure 2-11 on page 2-48 for
connectivity. This resistor is not required during normal operation.
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Table 2-22 «+ Summary of I/O Timing Characteristics—Software Default Settings
—1 Speed Grade, Automotive-Case Conditions: T; = 135°C, Worst Case VCC = 1.425V
Worst Case VCCI=3.0V
Advanced I/O Banks
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33VLVTTL/ | 12mA |[High[35pF| — [0.55(3.36{0.04|0.97 |0.39(3.42(1.56 3.05(1.94 |5.55|2.80 |ns
3.3V LVCMOS
25V LVCMOS| 12mA |High|[35pF| — [0.55{3.39{0.04|1.23|0.39(3.45(3.27[1.83(1.86(5.58(5.39 |ns
1.8 VLVCMOS | 12mA |High [35pF| - [0.55(3.36(0.04(1.16]0.39(1.95|1.68[3.52|3.88(3.162.92 [ns
1.5V LVCMOS | 12mA [High[35pF| — [0.55(3.88(0.04[1.37[0.39(2.25(1.98(3.75|4.00[3.46 [3.21 |ns
3.3V PCI Per PCI | High [10 pF [252]0.55{2.19(0.04[0.81(0.39(1.27[0.94 |2.65[3.06 |2.49 [2.18 | ns

spec
3.3VPCI-X |PerPCI-X| High [ 10 pF [252|0.55[2.55{0.04|0.790.39 [1.27 [ 0.94 [ 2.65 | 3.06 | 2.49 | 2.18 | ns

spec
LVDS 24mA [High| — | - [os5[174f004[152] - | - | - | = | = | = [ = [ns
LVPECL 24mA [High| - | - [055[1.71({004[134] — | = | = | = | = | = [ = [ns
Notes:

1. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
2. Resistance is used to measure I/O propagation delays as defined in PCI specifications. See Figure 2-11 on page 2-48 for
connectivity. This resistor is not required during normal operation.
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Single-Ended I/O Characteristics
3.3VLVTTL/3.3VLVCMOS

Low-Voltage Transistor—Transistor Logic (LVTTL) is a general-purpose standard (EIA/JESD) for 3.3 V

applications. It uses an LVTTL input buffer and push-pull output buffer.

Table 2-32 « Minimum and Maximum DC Input and Output Levels
Applicable to Advanced I/0 Banks

3.3VLVTTL/
3.3VLvVCMOS VIL VIH VOL VOH |(lo. [loH losL losH e | il
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength v v ', v v V |mA[mA| mA' mA!  |uAZ|pA?
2 mA -0.3 0.8 2 3.6 0.4 2.4 2|2 27 25 10 [ 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4 | 4 27 25 10 [ 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6 |6 54 51 10 | 10
8 mA -0.3 0.8 2 3.6 0.4 24 8|8 54 51 10 | 10
12 mA -0.3 0.8 2 3.6 0.4 24 12 (12 109 103 10 | 10
16 mA -0.3 0.8 2 3.6 04 2.4 16 | 16 127 132 10 [ 10
24 mA -0.3 0.8 2 3.6 04 24 |24 (24 181 268 10 [ 10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 125°C junction temperature.
3. Software default selection highlighted in gray.
Table 2-33 « Minimum and Maximum DC Input and Output Levels

Applicable to Standard Plus /0O Banks
3.3 VLVTTL/
3.3 VLVCMOS VIL VIH VOL VOH |(lo. [loH losL losH e | hn
Drive Min. Max. Min. Max. Max. Min. Max. Max.
Strength ' ' ', Y, ' V |mAlmA| mA' mA!  [pAZ|pA2
2 mA -0.3 0.8 2 3.6 0.4 24 2|2 27 25 10 | 10
4 mA -0.3 0.8 2 3.6 0.4 2.4 4 | 4 27 25 10 [ 10
6 mA -0.3 0.8 2 3.6 0.4 2.4 6 |6 54 51 10 [ 10
8 mA -0.3 0.8 2 3.6 0.4 2.4 8|8 54 51 10 [ 10
12 mA -0.3 0.8 2 3.6 0.4 24 12 (12 109 103 10 | 10
16 mA -0.3 0.8 2 3.6 04 24 16 | 16 109 103 10 | 10
Notes:
1. Currents are measured at high temperature (100°C junction temperature) and maximum voltage.
2. Currents are measured at 125°C junction temperature.
3. Software default selection highlighted in gray.
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Automotive ProASIC3 Flash Family FPGAs

Table 2-39 « 3.3V LVTTL/ 3.3 VLVCMOS High Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy | teout | tzL | tzn | tz | thz | tas | tzus | Units
4 mA STD 0.63 828 | 005|110 | 045 | 844 | 713 | 142 | 1.37 | 10.85 | 9.55 ns
-1 0.53 705|004 (094 038 | 718 [ 6.06 | 1.42 [ 1.37 | 9.23 | 8.12 ns
6 mA STD 0.63 531 (005|110 | 045 | 541 (440|160 [ 168 [ 7.83 | 6.82 ns
-1 053 (452 (004|094 | 038 |460| 374|160 | 168 | 6.66 | 5.80 ns
8 mA STD 0.63 531 1005|110 | 045 | 541 (440 (160|168 | 7.83 | 6.82 ns
-1 053 (452 (004|094 | 038 |460| 374|160 | 168 | 6.66 | 5.80 ns
12 mA STD 0.63 3.82 |1 005| 110 | 045 | 3.89 | 1.51 | 3.47 | 1.88 | 6.31 2.70 ns
-1 0.53 3.25 1004 | 094 | 038 |331 (151 |29 | 1.88 | 5.37 | 2.71 ns
16 mA STD 0.63 3.60 | 0.05 | 1.10 | 0.45 1.78 | 1.37 | 3.53 | 3.98 | 2.95 | 2.57 ns
-1 0.53 3.07 | 0.04 [ 0.94 | 0.38 1.78 | 1.37 | 3.00 | 3.38 | 295 | 2.57 ns
24 mA STD 0.63 333 1005|110 | 0.45 164 | 113 | 3.60 | 4.39 | 2.81 2.33 ns
-1 053 | 283 (0.04 | 094 0.38 164 [ 1.13 | 3.06 | 3.74 | 2.82 | 2.33 ns
Notes:

1. Software default selection highlighted in gray.
2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-40+ 3.3V LVTTL/ 3.3V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 3.0 V
Applicable to Advanced I/0 Banks

Drive Speed
Strength | Grade | tpoyt | tor | ton | tey [teour | tzu | tzw | tiz | thz | tas | tzus | Units
4 mA STD 063 [ 11.09 | 0.05|1.10| 045 | 11.30 | 9.63 | 1.41 | 1.29 | 13.72 | 12.04 ns
-1 0.53 944 | 0.04 [ 094 | 0.38 961 | 819 (141 (1.29 | 11.67 | 10.25 ns
6 mA STD 0.63 7.87 |1 005|110 | 0.45 8.02 | 6.80| 159 | 159 | 10.43 | 9.22 ns
-1 0.53 6.69 | 0.04 | 0.94 | 0.38 6.82 (578 159 (1.60 | 8.88 7.84 ns
8 mA STD 0.63 7.87 |1 0.05]|1.10| 0.45 8.02 | 6.80| 159 | 1.59 | 10.43 | 9.22 ns
-1 0.53 6.69 | 0.04 | 0.94 | 0.38 6.82 | 578 1159 | 1.60 | 8.88 7.84 ns
12 mA STD 0.63 6.04 | 0.05] 110 | 0.45 6.15 | 527 [ 1.71 [ 1.79 | 8.57 7.69 ns
-1 0.53 514 | 0.04 [ 0.94 | 0.38 523 | 448 [ 1.71 (179 | 7.29 6.54 ns
16 mA STD 0.63 5.63 | 0.05| 1.10 | 0.45 574 | 494|174 | 184 | 8.16 7.36 ns
-1 0.53 479 |1 0.04 094 | 0.38 488 | 420174184 | 6.94 6.26 ns
24 mA STD 0.63 525 | 005|110 | 045 534 | 492 (177 [ 2.04 | 7.76 7.34 ns
-1 0.53 446 | 0.04 094 | 0.38 455 | 418 | 1.77 | 2.04 | 6.60 6.24 ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-73 + 1.5V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Advanced I/O Banks
Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy [teout | tzr | tzu | tiz | thz | tzis | tzws | Units
2mA STD 0.63 | 13.83 | 0.05|140| 045 | 13.86 | 13.83 | 1.82 (139 | 16.28 | 16.25 | ns
-1 0.53 | 11.76 | 0.04 | 1.19 | 0.38 | 11.79 | 11.76 | 1.82 | 1.39 | 13.85 [ 13.82 | ns
4 mA STD 0.63 | 10.83 | 0.05| 140 | 045 | 11.03 | 10.33 | 2.00 | 1.71 | 1345 | 1275 | ns
-1 053 | 921 | 004|119 038 | 9.38 | 879 [2.01|1.72| 1144 [ 1084 | ns
6 mA STD 0.63 | 10.10 | 0.05 | 1.40 [ 0.45 | 10.28 | 9.62 | 2.05|1.80 | 12.70 | 12.04 | ns
-1 053 | 859 | 004|119 038 | 875 | 818 |2.05|1.80| 10.81 [ 1024 | ns
8 mA STD 063 | 964 | 005|140 | 045 | 982 | 9.62 | 211 [ 212 | 1223 | 1204 | ns
-1 0.53 | 820 | 004|119 0.38 | 835 | 818 | 211|212 | 1041 [ 1024 | ns
12 mA STD 063 | 964 | 005|140 | 045 | 982 | 9.62 | 211 (212 | 1223 | 1204 | ns
-1 053 | 820 | 004|119 038 | 835 | 818 | 211|212 | 1041 [ 1024 | ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
Table 2-74 + 1.5V LVCMOS High Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI=2.3V
Applicable to Standard Plus 1/O Banks
Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy | teout | tzL | tzn | tz | thz | tas | tzus | Units
2mA STD 0.63 | 847 | 0.05| 154 | 045 [ 7.38 | 9.05 | 1.81 | 1.45 | 9.80 | 11.47 ns
-1 053 | 721|004 |131| 038 (628 |7.70 181 | 145|834 | 975 ns
4 mA STD 0.63 | 524 | 005|154 | 045 [ 525 (575|200 | 178 | 7.67 | 8.17 ns
-1 0.53 | 445|004 | 131 | 038 [4.46 | 489 | 2.00 | 1.78 | 6.52 | 6.95 ns
Notes:

1. Software default selection highlighted in gray.

2. For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.

Table 2-75+ 1.5V LVCMOS Low Slew
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V, Worst-Case VCCI = 2.3 V
Applicable to Standard Plus 1/0 Banks
Drive Speed
Strength | Grade | tpoyt | tor | toin | tpy |[teout | tzr | tzu | tiz | thz | tzis | tzws | Units
2mA STD 0.63 | 13.07 | 0.05|140| 0.45 | 13.86 | 13.83 | 1.82 | 1.39 | 16.28 | 16.25 ns
-1 0.53 | 11.12 | 0.04 {119 | 0.38 | 11.79 | 11.76 | 1.82 | 1.39 | 13.85 | 13.82 ns
4 mA STD 0.63 [ 10.04 [ 0.05 140 | 045 | 11.03 | 10.33 | 2.00 | 1.71 | 13.45 | 12.75 ns
-1 0.53 854 | 004 (119 0.38 | 9.38 | 879 | 2.01|1.72 | 11.44 | 10.84 ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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B-LVDS/M-LVDS

Bus LVDS (B-LVDS) and Multipoint LVDS (M-LVDS) specifications extend the existing LVDS standard to
high-performance multipoint bus applications. Multidrop and multipoint bus configurations may contain
any combination of drivers, receivers, and transceivers. Actel LVDS drivers provide the higher drive
current required by B-LVDS and M-LVDS to accommodate the loading. The drivers require series
terminations for better signal quality and to control voltage swing. Termination is also required at both
ends of the bus since the driver can be located anywhere on the bus. These configurations can be
implemented using the TRIBUF_LVDS and BIBUF_LVDS macros along with appropriate terminations.
Multipoint designs using Actel LVDS macros can achieve up to 200 MHz with a maximum of 20 loads. A
sample application is given in Figure 2-13. The input and output buffer delays are available in the LVDS
section in Table 2-84 on page 2-50.

Example: For a bus consisting of 20 equidistant loads, the following terminations provide the required
differential voltage, in worst-case Industrial operating conditions, at the farthest receiver: Rg = 60 Q and
Ry =70 Q, given Zy =50 Q (2") and Zg,, = 50 Q (~1.5").

Receiver Transceiver Driver Receiver Transceiver
Rs<Rg Rs Rs<ZRs RsZRs
Zstub Zstub Zstub Zstub Zstub Zstub Zstub
ZO ZO ZO ZO

U7 U7 U7
R
TZ, Zy Zy Z,
O 0 O

Figure 2-13 « B-LVDS/M-LVDS Multipoint Application Using LVDS 1/O Buffers

LVPECL

Low-Voltage Positive Emitter-Coupled Logic (LVPECL) is another differential I/O standard. It requires
that one data bit be carried through two signal lines. Like LVDS, two pins are needed. It also requires
external resistor termination.

The full implementation of the LVDS transmitter and receiver is shown in an example in Figure 2-14 on
page 2-52. The building blocks of the LVPECL transmitter-receiver are one transmitter macro, one
receiver macro, three board resistors at the transmitter end, and one resistor at the receiver end. The
values for the three driver resistors are different from those used in the LVDS implementation because
the output standard specifications are different.
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Fully Registered I/O Buffers with Synchronous Enable and
Asynchronous Clear

by Core Data_out i FF

Data Eﬂ— D Q - Array 1 ]
: ornterct | B8 E ;

| a oo |

: E f 5 E EOUT | !

Enable Dg— ' E E :
E > ClR | { [P_CR f

i i w| ] s

: ; ‘HH f

CLKEZ’— ' : ; :
- | 5 ] 5
g > s o
T 1DD : : DFN1E1C1 5

] | KK 1

| ; E 1

! Data Input /O Register with i > cr 5

E Active High Enable E E 1

| Active High Clear ] ] E

:L Positive-Edge Triggered E E Data Output Register and ]
""""""""""""""""" ' Enable Output Register with E

| Active High Enable '

i Active High Clear ]

INBUF INBUF_\ /CLKBUF \i Positive-Edge Triggered |

Enable |X
X
CLK |X

D_Enable

Figure 2-16 « Timing Model of the Registered 1/0 Buffers with Synchronous Enable and Asynchronous Clear
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Table 2-93 « Input Data Register Propagation Delays
Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V

Parameter Description -1 | Std. | Units
ticLka Clock-to-Q of the Input Data Register 0291034 | ns
tisup Data Setup Time for the Input Data Register 0.3110.37| ns
tiHD Data Hold Time for the Input Data Register 0.0010.00 | ns
tisue Enable Setup Time for the Input Data Register 0441052 | ns
tiHE Enable Hold Time for the Input Data Register 0.000.00| ns
ticLrR2qQ Asynchronous Clear-to-Q of the Input Data Register 0541064 | ns
tipPrE2Q Asynchronous Preset-to-Q of the Input Data Register 0541064 | ns
Y REMCLR Asynchronous Clear Removal Time for the Input Data Register 0.00 (0.00 | ns
tiRECCLR Asynchronous Clear Recovery Time for the Input Data Register 0.2710.31| ns
Y REMPRE Asynchronous Preset Removal Time for the Input Data Register 0.00 (0.00 | ns
t\RECPRE Asynchronous Preset Recovery Time for the Input Data Register 0.2710.31| ns
tiweLr Asynchronous Clear Minimum Pulse Width for the Input Data Register 0.25(0.30| ns
twPRE Asynchronous Preset Minimum Pulse Width for the Input Data Register 0251030 | ns
tickMPWH Clock Minimum Pulse Width High for the Input Data Register 0411048 | ns
tickmPwL Clock Minimum Pulse Width Low for the Input Data Register 0.37 1043 | ns
Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Table 2-95 « Output Data Register Propagation Delays

Automotive-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425 V

Parameter Description -1 | Std. | Units
tocLka Clock-to-Q of the Output Data Register 0.70|0.82| ns
tosup Data Setup Time for the Output Data Register 0.37|0.44| ns
toHD Data Hold Time for the Output Data Register 0.00{0.00| ns
tosue Enable Setup Time for the Output Data Register 052|061 ns
toHE Enable Hold Time for the Output Data Register 0.00|0.00| ns
tocLr2qQ Asynchronous Clear-to-Q of the Output Data Register 0.96|1.12| ns
topPrE2Q Asynchronous Preset-to-Q of the Output Data Register 096|112 ns
toremcLr | Asynchronous Clear Removal Time for the Output Data Register 0.00|0.00| ns
toreccLr | Asynchronous Clear Recovery Time for the Output Data Register 027031 ns
torempre | Asynchronous Preset Removal Time for the Output Data Register 0.00(0.00| ns
torecpre | Asynchronous Preset Recovery Time for the Output Data Register 027031 ns
towcLr Asynchronous Clear Minimum Pulse Width for the Output Data Register 0.25]0.30| ns
towpPRrE Asynchronous Preset Minimum Pulse Width for the Output Data Register 025|030 ns
tockmpwH | Clock Minimum Pulse Width High for the Output Data Register 0.41]0.48| ns
tockmpwr | Clock Minimum Pulse Width Low for the Output Data Register 0.37 1043 | ns

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Input DDR Module
Input DDR

INBUF |,
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Figure 2-20 « Input DDR Timing Model

Table 2-98 « Parameter Definitions

Parameter Name Parameter Definition Measuring Nodes (from, to)
tboRrRICLKQ1 Clock-to-Out Out_QR B,D

tbDRICLKQ2 Clock-to-Out Out_QF B, E

tDDRISUD Data Setup Time of DDR Input A, B

tDDRIHD Data Hold Time of DDR Input A B
tDDRICLR2Q1 Clear-to-Out Out_QR C,D
tDDRICLR2Q2 Clear-to-Out Out_QF C.E
{DDRIREMCLR Clear Removal C,B
{DDRIRECCLR Clear Recovery C,B
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Table 2-103 » Output DDR Propagation Delays
Commercial-Case Conditions: T; = 115°C, Worst-Case VCC = 1.425V

Parameter Description -1 Std. | Units
topbrocLkQ Clock-to-Out of DDR for Output DDR 0.84 | 0.98 ns
tbbrROSUD1 Data_F Data Setup for Output DDR 0.45 | 0.53 ns
tbprROSUD2 Data_R Data Setup for Output DDR 0.45 | 0.53 ns
{DDROHD1 Data_F Data Hold for Output DDR 0.00 | 0.00 ns
tDDROHD2 Data_R Data Hold for Output DDR 0.00 | 0.00 ns
tbprROCLR2Q Asynchronous Clear-to-Out for Output DDR 0.96 | 1.12 ns
tDDROREMCLR Asynchronous Clear Removal Time for Output DDR 0.00 | 0.00 ns
{DDRORECCLR Asynchronous Clear Recovery Time for Output DDR 0.27 | 0.31 ns
tDDROWCLR1 Asynchronous Clear Minimum Pulse Width for Output DDR 0.25 | 0.30 ns
{DDROCKMPWH Clock Minimum Pulse Width High for the Output DDR 0.41 | 0.48 ns
tDDROCKMPWL Clock Minimum Pulse Width Low for the Output DDR 0.37 | 0.43 ns
Fopomax Maximum Frequency for the Output DDR 309 | 263 | MHz

Note: For specific junction temperature and voltage supply levels, refer to Table 2-5 on page 2-5 for derating values.
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Clock Conditioning Circuits
CCC Electrical Specifications

Timing Characteristics

Table 2-116 « Automotive ProASIC3 CCC/PLL Specification

Parameter Minimum | Typical | Maximum | Units
Clock Conditioning Circuitry Input Frequency fiy_ccc 1.5 350 MHz
Clock Conditioning Circuitry Output Frequency fout ccc 0.75 350 MHz
Delay Increments in Programmable Delay Blocks™ ¢ 1603 ps
Number of Programmable Values in Each Programmable Delay Block 32
Input Period Jitter 1.5 ns
CCC Output Peak-to-Peak Period Jitter Fccc out Max Peak-to-Peak Period Jitter
1 Global 3 Global
Network Networks
Used Used
0.75 MHz to 24 MHz 0.50% 0.70%
24 MHz to 100 MHz 1.00% 1.20%
100 MHz to 250 MHz 1.75% 2.00%
250 MHz to 350 MHz 2.50% 5.60%
Acquisition Time
(A3P250 and A3P1000 only) LockControl =0 300 us
LockControl = 1 300 Vi
(all other dies) LockControl =0 300 us
LockControl = 1 6.0 ms
Tracking Jitter
(A3P250 and A3P1000 only) LockControl =0 1.6 ns
LockControl = 1 1.6 ns
(all other dies) LockControl =0 1.6 ns
LockControl = 1 0.8 ns
Output Duty Cycle 48.5 51.5 %
Delay Range in Block: Programmable Delay 17 ¢ 0.6 5.56 ns
Delay Range in Block: Programmable Delay 2 '+ 2 0.025 5.56 ns
Delay Range in Block: Fixed Delay ' ¢ 2.2 ns
Notes:

1. This delay is a function of voltage and temperature. See Table 2-5 on page 2-5 for deratings.

2. T;=25°C,vVCC=15V

3. When the CCC/PLL core is generated by Microsemi core generator software, not all delay values of the specified delay
increments are available. Refer to the Libero SoC Online Help associated with the core for more information.

4. Tracking jitter is defined as the variation in clock edge position of PLL outputs with reference to the PLL input clock
edge. Tracking jitter does not measure the variation in PLL output period, which is covered by the period jitter
parameter.
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Timing Waveforms
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Figure 2-38 « FIFO Write
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JTAG Pins

Automotive ProASIC3 devices have a separate bank for the dedicated JTAG pins. The JTAG pins can be
run at any voltage from 1.5V to 3.3 V (nominal). VCC must also be powered for the JTAG state machine
to operate, even if the device is in bypass mode; VJTAG alone is insufficient. Both VJTAG and VCC to
the part must be supplied to allow JTAG signals to transition the device. Isolating the JTAG power supply
in a separate /O bank gives greater flexibility in supply selection and simplifies power supply and PCB
design. If the JTAG interface is neither used nor planned for use, the VJTAG pin together with the TRST
pin could be tied to GND.

TCK Test Clock

Test clock input for JTAG boundary scan, ISP, and UJTAG. The TCK pin does not have an internal pull-
up/-down resistor. If JTAG is not used, Actel recommends tying off TCK to GND through a resistor placed
close to the FPGA pin. This prevents JTAG operation in case TMS enters an undesired state.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements. Refer to Table 3-1
for more information.

Table 3-1 - Recommended Tie-Off Values for the TCK and TRST Pins

VJTAG Tie-Off Resistance
VJTAG at 3.3V 200 Q to 1 kQ
VJTAG at2.5V 200 Q to 1 kQ
VJTAG at 1.8V 500 Q to 1 kQ
VJTAG at 1.5V 500 Q to 1 kQ
Notes:

1. Equivalent parallel resistance if more than one device is on the JTAG chain
2. The TCK pin can be pulled up/down.

3. The TRST pin is pulled down.

TDI Test Data Input

Serial input for JTAG boundary scan, ISP, and UJTAG usage. There is an internal weak pull-up resistor
on the TDI pin.

TDO Test Data Output

Serial output for JTAG boundary scan, ISP, and UJTAG usage.

TMS Test Mode Select

The TMS pin controls the use of the IEEE 1532 boundary scan pins (TCK, TDI, TDO, TRST). There is an
internal weak pull-up resistor on the TMS pin.

TRST Boundary Scan Reset Pin

The TRST pin functions as an active-low input to asynchronously initialize (or reset) the boundary scan
circuitry. There is an internal weak pull-up resistor on the TRST pin. If JTAG is not used, an external pull-
down resistor could be included to ensure the test access port (TAP) is held in reset mode. The resistor
values must be chosen from Table 3-1 and must satisfy the parallel resistance value requirement. The
values in Table 3-1 correspond to the resistor recommended when a single device is used, and the
equivalent parallel resistor when multiple devices are connected via a JTAG chain.

In critical applications, an upset in the JTAG circuit could allow entrance to an undesired JTAG state. In
such cases, Actel recommends tying off TRST to GND through a resistor placed close to the FPGA pin.

Note that to operate at all VJTAG voltages, 500 Q to 1 kQ will satisfy the requirements.
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FG256 FG256 FG256

Pin Number| A3P1000 Function Pin Number| A3P1000 Function Pin Number| A3P1000 Function
G13 GCC1/I091PPB1 K1 GFC2/10204PDB3 M5 VMV3
G14 IO90NPB1 K2 I0204NDB3 M6 VCCIB2
G15 I088PDB1 K3 I0203NDB3 M7 VCCIB2
G16 I088NDB1 K4 10203PDB3 M8 I0147RSB2
H1 GFBO0/I0208NPB3 K5 VCCIB3 M9 10136RSB2
H2 GFA0/10207NDB3 K6 VCC M10 VCCIB2
H3 GFB1/10208PPB3 K7 GND M11 VCCIB2
H4 VCOMPLF K8 GND M12 VMV2
H5 GFCO0/I0209NPB3 K9 GND M13 I0110NDBH1
H6 VCC K10 GND M14 GDB1/10112PPB1
H7 GND K11 VCC M15 GDC1/10111PDB1
H8 GND K12 VCCIB1 M16 I0107NDB1
H9 GND K13 I095NPB1 N1 10194PSB3
H10 GND K14 I0O100NPB1 N2 10192PPB3
H11 VCC K15 I0102NDB1 N3 GEC1/10190PPB3
H12 GCCO0/I091NPB1 K16 10102PDB1 N4 I0192NPB3
H13 GCB1/I092PPB1 L1 I0202NDB3 N5 GNDQ
H14 GCAO0/IO93NPB1 L2 10202PDB3 N6 GEA2/10187RSB2
H15 I096NPB1 L3 I0196PPB3 N7 I0161RSB2
H16 GCBO0/I092NPB1 L4 I0193PPB3 N8 I0155RSB2
J1 GFA2/10206PSB3 L5 VCCIB3 N9 I0141RSB2
J2 GFA1/10207PDB3 L6 GND N10 I0129RSB2
J3 VCCPLF L7 VCC N11 10124RSB2
J4 I0205NDB3 L8 VCC N12 GNDQ
J5 GFB2/10205PDB3 L9 VCC N13 I0110PDB1
J6 VCC L10 VCC N14 VJTAG
J7 GND L11 GND N15 GDCO0/I0O111NDB1
J8 GND L12 VCCIB1 N16 GDA1/10113PDB1
J9 GND L13 GDBO0/IO112NPB1 P1 GEB1/10189PDB3
J10 GND L14 I0106NDB1 P2 GEBO0/I0O189NDB3
J11 vVCcC L15 10106PDB1 P3 VMV2
J12 GCB2/1095PPB1 L16 10107PDB1 P4 I0179RSB2
J13 GCA1/1093PPB1 M1 I0197NSB3 P5 I0171RSB2
J14 GCC2/I096PPB1 M2 I0196NPB3 P6 I0165RSB2
J15 10100PPB1 M3 I0193NPB3 P7 I0159RSB2
J16 GCA2/1094PSB1 M4 GECO0/I0190NPB3 P8 I0151RSB2
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FG484
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Note: This is the bottom view of the package.
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Note

For Package Manufacturing and Environmental information, visit the Resource Center at

http://www.actel.com/products/solutions/package/docs.aspx.
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FG484 FG484

Pin Number | A3P1000 Function Pin Number | A3P1000 Function
Y15 VCC AB7 I0167RSB2
Y16 NC AB8 I0162RSB2
Y17 NC AB9 I0156RSB2
Y18 GND AB10 I0150RSB2
Y19 NC AB11 10145RSB2
Y20 NC AB12 10144RSB2
Y21 NC AB13 I0132RSB2
Y22 VCCIB1 AB14 I0127RSB2
AA1 GND AB15 I0126RSB2
AA2 VCCIB3 AB16 I0123RSB2
AA3 NC AB17 I0121RSB2
AA4 I0181RSB2 AB18 I0118RSB2
AA5 I0178RSB2 AB19 NC
AAB I0175RSB2 AB20 VCCIB2
AA7 I0169RSB2 AB21 GND
AA8 I0166RSB2 AB22 GND
AA9 I0160RSB2
AA10 I0152RSB2
AA11 I0146RSB2
AA12 I0139RSB2
AA13 I0133RSB2
AA14 NC
AA15 NC
AA16 I0122RSB2
AA17 I0119RSB2
AA18 I0117RSB2
AA19 NC
AA20 NC
AA21 VCCIB1
AA22 GND
AB1 GND
AB2 GND
AB3 VCCIB2
AB4 I0180RSB2
AB5 I0176RSB2
AB6 I0173RSB2
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Revision Changes Page

Revision 2 The "Pin Descriptions and Packaging" chapter has been added (SAR 34767), 3-1
(continued) The "VQ100" pin table for A3P125 has been added (SAR 37944). 4-3

Package names used in the "Package Pin Assignments" section were revised to 41
match standards given in Package Mechanical Drawings (SAR 34767).

July 2010 The versioning system for datasheets has been changed. Datasheets are assigned a N/A
revision number that increments each time the datasheet is revised. The "Automotive
ProASIC3 Device Status" table on page Il indicates the status for each device in the
device family.

Revision Changes Page
Revision 1 The QNG132 package was added to the "Automotive ProASIC3 Product Family" =1V
(Dec 2009) table, "I/Os Per Package" table, "Automotive ProASIC3 Ordering Information", and

Product Brief v1.1 | "Temperature Grade Offerings".

Packaging v1.1 Pin tables for A3P125 and A3P250 were added for the "QN132" package. 4-6
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